Postmenopausal women aged 50s generally experience gradual changes in body such as decline in antioxidant and estrogen levels as the body ages. To overcome these aging-associated changes, the needs for health functional foods are increasing. Dendropanax morbifera (DM) have antioxidant effects, anti-inflammatory against cancer cells, antidiabetic, and antiatherogenic effect which are associated with postmenopausal symptoms. We analyzed clinical effects of DM on aging-related symptoms by reporting their antioxidant, anticancer and inflammatory activity, etc. and their bioactivity. Data sources EMBASE, SCOPUS, PubMed, Web of Science, and Google Scholar databases were searched up to August 2016 for studies investigating medicinal plants in prevention and treatment of diabetes. The search terms were "Dendropanax morbifera". The reference lists of articles were also reviewed for additional relevant studies. Extracts of DM have various efficacy such as antioxidant, anti-cancer, antiinflammatory activity and anti-thrombotic effect. 
Introduction
The needs for health functional foods are continuously increasing, and many efforts are made for the development of health functional foods from natural materials. Extracts from red ginseng, fructus sophorae, pomegranate are representative health functional foods in Korea along with aloe, omega-3, glucosamine, especially in postmenopausal women aged 50s. 1 As the body ages, women are likely to suffer from heart disease, breast cancer, osteoporosis, depression, and autoimmune disease due to many reasons including aging, sex hormone unbalance, etc. 2 Elderly women aged ≥65 years account for over 20% of the Korean population. 3 Agingassociated symptoms such as sarcopenia, increased-body fat, decrease in bone mineral density are generally seen in postmenopausal women, due to their reduced ovarian function and estrogen levels. 4 Medicinal plants have played significant roles such as curing various disease and maintaining the health. Dendropanax morbifera (DM) 5 is classified as a subtropical evergreen, distributed in Malay Peninsula, Latin America and Southeast Asia, etc. (Table 1) . Above all, DM of South Korea is known to distributed in throughout the southern regions of Korea. Dendro means "tree" , panax means: "panacea" which means panacea trees. This plant including leaf, stem, and root has been traditionally used as an oriental medical plant for various disease such as infectious diseases, skin, dysmenorrhea and migraine. 6 DM extracts positively affects
The Clinical Effects of Dendropanax Morbifera on Postmenopausal Symptoms: Review Article Decreased in Serum Hg levels decreased in two groups, but decreased in the DML-male and DML-female groups compared to the placebo-male and placebo-female groups, respectively (P = 0.1336 and P = 0.1937, respectively).
Serum MDA levels were increased in the DML-male group compared to the placebo-male group (P = 0.3125). SOD1 activity is increased in DM-female group compared to the placebo-female (P = 0.02031). No significant difference in SOD1 activity was observed between the placebo-male and DML-male group (P = 0.2031).
Kim et al. 13 Leaf, distilled and deionized water 21
weeks
Hg levels, ROS formation and lipid peroxidation, SOD1, CAT, GPx activities, hippocampal level of TSH and activities of GST and GR Hg concentration was significantly decreased to 75.4% of that observed in the MeHg group (P < 0.05).
In the DML-MeHg group, the DCF fluorescence intensity and MDA levels were significantly decreased (P < 0.05).
SOD1 and GPx activities were significantly increased to 94.9% and 93.8% of the control values, respectively (P < 0.05).
CAT activity only showed a slight increase, compared with the control group, and this change was not statistically significant.
The TSH level was slightly increased compared with that in the MeHg group, while GST activity was decreased (not statistically significant).
GR activity in the DML-MeHg group was significantly increased to 148.8% of the value in the MeHg group (P < 0.05).
Kim et al. 14 Stem, 80% ethanol 29 7-week-old rat Cd level, ROS, lipid peroxidation, protein carbonyl levels, antioxidant activity, glutathionerelated enzymes Cd concentrations in serum, kidney and hippocampal tissues were similar in the control and DMS-treated groups. Serum and kidney Cd concentrations in the Cd-treated group were significantly higher than those in the control group. In the Cd-DMS treated group, the Cd concentrations in the serum and kidney were significantly lower than those in the Cd-treated group.
DCF fluorescence was significantly increased in the Cd-treated group compared to the control group (1.71-fold). However, MDA levels in the Cd-DMS-treated group were 74.4%. The protein carbonyl concentration in the Cd-DMS-treated group was 57.4% of the protein carbonyl concentration in the Cd.
The levels of MDA in the hippocampal homogenate were 25.8 nmol/mg protein and 25.4 nmol protein in the control and DMS-treated groups, respectively. The levels of MDA in the Cd treated group were 2.2 times higher than those in the control group. However, MDA levels in the Cd-DMS-treated group were significantly lower than those in the Cd-treated group (39.1 nmol/mg protein). SOD1 and GPx activities were slightly higher in the DMS group than in the control group. However, CAT activity was lower than that of the control group. The SOD1, CAT and GPx activities of the Cd-DMS treated group were significantly higher than those of the Cd treated group and the GPx activity was the highest.
The TSH concentration and GR activity in the Cd-DMS-treated group were significantly increased to 172.9% and 174.7%, respectively, in the control group. The GST activity of the Cd-DMS-treated group was 58.5%. 
Study Selection
The data sources EMBASE, Scopus, PubMed, Web of Science, and Google Scholar databases were searched up to
August 2016 for studies investigating medicinal plants in prevention and treatment of diabetes. The search terms were "Dendropanax morbifera" . The reference lists of articles were also reviewed for additional relevant studies. Duplicate studies and out-of-subject research studies were excluded from this study and a total of 21 paper was selected (Fig. 1 ).
What' s in a DM?
Araliaceae is a branch of the Archichlamydeae plants.
There are more than 1,300 species in 50 genera distrib- Allergenicity, cross-reactivity A total of 18 normal controls were subjected to a patch test with the leaves of Dendropanax trifidus. The results were as follows: 4 animals were diluted 0.05% and the activity of Dendropanax trifidus and Cis-9, 17-octadecadiene-12, 14-diyne-1, and 16-I looked. The results suggest that this is the major allergen of Dendropanax trifidus.
Choi et al. However, no significant difference was seen in SOD1 activity between male placebo and male DML groups (P = 0.203). In this study, MDA level, a product known for lipid peroxidation, was measured in humans. MDA levels were reduced in the DM group compared to the placebo group, consistent with previous studies. DM group shows significant increase in SOD levels in the cancer treatment group than female placebo group. This demonstrates that DM extract treatment increases the antioxidant capacity of blood. In conclusion, the DM administration has a positive effect on Cd and Hg excretions in the serum and increases the antioxidant capacity by decreasing the MDA level and increasing the SOD activity in the serum (Table 1 ).
There are two study in the similar in vivo experiments.
First, this study is the antioxidant effect of mouse hippocampus exposed to mercury on the extracts of DM. 13 A total of 21 rats were divided into control, DML (100 mg/kg), MeHg (5 ug/kg) and DML-MeHg for a total of 4 weeks. To J MM was concentrationdependent. The methanolic extracts from the bark (bark extracts) (P < 0.001) and branches (debarked stem extracts) (P < 0.001) revealed the lowest anti-oxidant activity, whereas DbSE had a relatively higher reducing power than the other samples.
Chung et al. 10 The DM yielded 0.72% (v/w), essential oil with a foul odor. DML extracts retained a high cell viability (60-100%); the effective concentration ranges without affecting the survival rate was 2.5-10 μg/mL, Flow cytometric analysis also revealed that treatment with OB increased the accumulation of cells at the apoptotic sub-G1 phase in a timedependent manner (12, 18 , and 24 hours; P < 0.05).
A 549 cells were pretreated with z-VAD-fmk, a broad-spectrum caspase inhibitor, for show that the leaf extract of DML has a strong antioxidant effect in the hippocampus of mice exposed to mercury. The following article also suggests that when the extract of DM is administered, the oxidative damage of the hippocampus is prevented by increasing the antioxidant levels in Cd exposed rats. 14 Control groups, DM stem extract (DMS), Cd-, and
Cd-DMS treated rats (n = 7 in each group) were divided into groups for Cd concentration measurements in blood, brain, and kidney tissue. Similarly, several antioxidant markers were measured in this study. The MDA concentration in the Cd-DMS group was significantly reduced (74.4%) in the Cdtreated group (P < 0.05). Compared to Cd-treated group, the MDA level of the Cd-DMS group was significantly lower (39.1 nmol/mg protein) (P < 0.05). Compared to Cd treated group (P < 0.05), the protein carbonyl level was significant decreased to 57.4% in Cd-DMS group. GPx activities were significantly higher in the Cd-DMS-group than the Cdtreated group, and the greatest increase was seen in GPx activity (P < 0.05). There were significant increases in the thyroid stimulating hormone level and glutathione reductase activity to 172.9% and 174.7%, respectively. Activity of glutathione S-transferase (GST) was significantly decreased in the Cd-DMS-treated group (P < 0.05). In this paper, it was confirmed that DMS administration promotes the excretion of Cd in the kidney and alleviates ROS, lipid peroxidation, and Cd-induced increase, which are altered by oxidative stress. DMS also reduced Cd-induced oxidative stress in hippocampus (Table 1) .
In other in vitro experiment, antioxidant activity of methanol extracts of DM were investigated. 7 It was revealed that the methanol extract of DM leaves and stem was the source of antioxidant compounds and showed possibility to be developed as a botanical drug in the future. According to Chien et al., 15 (9Z,16S)-16-Hydroxy-9,17-octadecadiene-12,14-diynoic acid (HODA) enhanced nuclear factor (NF) E2-related factor 2 (Nrf-2) activation and its downstream antioxidant gene heme oxygenase-1 (HO-1), we could confirm that HODA has significant antioxidant activity.
Anti-inflammatory Activity
Menopause is also associated with inflammation, along with oxidative stress. The risks of inflammations are increased in accordance with the loss of estrogen during postmenopausal period. DM helps to strengthen immune cell growth and early immune system and defense system against causes causing various diseases. One of the known efficacies DM extract is anti-inflammatory activity. Inflammation is a defensive period that prevents damage to the human body caused by infection. It is accompanied by symptoms such as development, fever and pain.
There is an in vitro experimental study confirming antiinflammatory activity when the DM extract was admin- (Table 2) .
A similar case report was published using DM extract.
According to the case reports, 18, 19 in this paper, it was confirmed that the extract of DM showed anti-inflammatory activity that can effectively inhibit NO production in LPSinduced macrophage inflammation analysis. HODA in the leaves of DM significantly inhibited the production of NO in 
Anti-thrombotic
It is likely that coagulation factors are changed and the peripheral blood flow decreases as the body ages. One study examined the antithrombotic effect of rutin on fibrin and blood coagulation, coagulation and platelet activation in DM and examined the antithrombotic effect on the thromboembolism mouse model (Table 1) . 20 Experimental results
show that the rutin inhibits blood clot formation. Urokinase plasminogen activator inhibited 85% of blood clotting at 50 IU and Rutin inhibited 60% of blood clotting at 50 mg (0.27 mM). Other studies have shown that both renal tubular in vitro and mouse models significantly restored acute renal failure by cisplatin. 11 The activity against rutin in the DM compound was confirmed. As a result of the experiment, the inhibition of fibrin clot formation was measured by the weight of the remaining fibrin clot. The inhibition of fibrin clotting was significantly inhibited at routines 5, 10, 20, and 50 mg compared to the untreated control. Thromboembolism model of thrombin induced rat. In addition, 20 mg/kg of aspirin showed a protective effect of 50% to 60%.
The mechanism of the kidney protection effect of DM extracts was antioxidant, mitochondrial preservation and antiapoptotic activity. Also, it is shown that rutin, one of the compounds of the DM, can act as an antithrombotic agent for cardiovascular diseases.
Anti-cancer Activity
The are various studies on apoptosis related to DM extract.
22~25
The above papers are a thesis that the extract of DM is related to apoptosis in various cell lines (Table 2) . 
